Two species of chironomids Cricotopus tamapullus and Paratrichocladius rufiventris predominantly emerged from six outdoor artificial channels, first four, and then three of which were exposed to ABS.
Synthetic surfactants
are employed in large quantities in daily human activities and discharged into rivers and lakes. Those that are less degradable produced foam in sewage treatment plants and rivers receiving sewage water.
Despite the fact that, in recent years, more degradable surfactants have been developed and used, high contamination continues to occur (AMANO et al., 1989; KIKUCHI et al., 1988; KOBUKE, 1985; TAKADA and ISHIWATARI, 1988) , causing foaming in urban streams. This contamination characteristically persists over a long period, in some case all the year round (TAKADA and ISHIWATARI, 1988) . Toxic effects of synthetic surfactants on aquatic organisms have also been noted. For example, sewage water from households contaminated with synthetic surfactants is highly toxic to the cladoceran Daphnia pulex (SuzuKI et al., 1986) . Acute toxicity of synthetic surfactants has been reported for freshwater fish, invertebrates and algae (DOLAN et al., 1974; IIMORI and TAKITA, 1979; KIKUCHI and WAKABAYASHI, 1984; LEWIS, 1983; LUNDAHL and CABRIDENC, 1978; MAKI and BISHOP, 1979; REIFF et al., 1979; SURBER and THATCHER, 1963) .
Furthermore, a series of avoidance tests using fish (HIDAKA and TATSUKAWA, 1986; HIDAKA et al., 1983 HIDAKA et al., , 1984 TATSUKAWA and HIDAKA, 1978) revealed avoidance concentrations approximately 0.001 X of the acute toxicity concentration.
Chronic toxicity values of synthetic surfactants have been developed for fish (HOLMAN and MACEK, 1980; MAKI, 1979; McKim et al., 1975; PICKERING and THATCHER, 1970 (Fig.4) . These peaks synchronized well between the channels and were repeated at monthly intervals. This chironomid emerged in large numbers both in cool and warm seasons even under exposure to ABS. No significant difference was observed among the treatments and the control on any sampling day. Emergence of P. rufiventris peaked in March (Fig.5) , and was concentrated in this month in most channels. After May, the number of trapped midges was greatly lower partly because of the low collecting capacity of the traps used during that period. Therefore, although no significant difference was observed among the treatments and the control on any sampling day, it cannot be said with certainty that exposure to ABS did not decrease the emergence of P. rufiventris. highly significant difference (P<0.01) was observed between the treatment and the control on 27 February (Fig.10) . Exposure to ABS decreased emergence of these two chironomids. HYNES and ROBERTS, 1962) . Other workers reported that ABS concentrations higher than 5 ppm were toxic to fish, aquatic insects, crustaceans, snails or diatoms (SURBER and THATCHER, 1963; PATRICK et al, 1968; CAIRNS et al., 1964) . Numbers of mayfly nymphs were reduced by 10 days' exposure to ABS at 8 ppm, but not at 4 ppm; hydropsychid larvae were more resistant (SURBER and THATCHER, 1963 Quantitative avoidance test of chemicals using the Himedaka (Oryzias latipes). J. Agric. Chem.
Soc. Jap., 57: 571-579 (in Japanese with English abstract). HIDAKA, H., M. SUGA and R. TATSUKAWA (1984) :
Avoidance of anionic surfactants in Medaka
